There have been issues about the predictive power of the University Matriculation Examination (UME) and most Nigerian universities now conduct an additional screening examination called the post-UME. Some have reported that post-UME is a better predictor of students' performances than the UME while others have the contrary. Hence, it is still not clear whether post-UME is better than UME. To examine this issue further, the researchers modelled association between entrance exam and academic performance measured by Cumulative Grade Point Average (CGPA) of 381 students who were admitted to eight undergraduate programmes at Lagos State University. Regression analysis showed that UME (standardized β: first year = -0.06, p = 0.214; final year = -0.06, p = 0.217) and General Certificate Ordinary Level, O/L (β: first year = 0.03, p =0.591; final year = 0.02, p = 0.727) were not significantly related to CGPA. However post-UME was significantly associated with CGPA (β: first year = 0.36, p < 0.001; final year = 0.37, p<0.001). Post-UME explained 12.75% and 13.58% variations in the first and final year CGPA respectively. The model that included both post-UME and O/L in the same model showed that they jointly explained 13.07% and 13.81% variations in the first and final year performances respectively
universities is high, which could be blamed on poor academic performance of the students, though there could be such other contributing factors as poor health and financial constraint. Also, there are allegations that the quality of Nigerian graduates has been questioned both within and outside the country. Although there could be many causes of poor quality, some have blamed the admission process (Igwe and Adiku, 2012) . It is hence very important that the university admission is not only fair but also robust enough to select only those who are qualified (van Ooijen-van der Linden et al., 2017) and capable of becoming the professionals needed by the country and the world at large.
The most common path to university education in
Nigeria is Primary -Secondary -University. At the end of primary school education, all students are expected to sit for the national common entrance examination before they are offered admission In Nigeria before 1978, the criteria for admission from secondary school to university varied from one university to the other, which caused admission to be determined by each university (Asein and Lawal, 2007) . That decentralized system led to lack of standard and uniformity, multiple admissions and deprivation of admission for qualified candidates. The Joint Admissions and Matriculation Board (JAMB) was established by the Federal government of Nigeria in 1978 to conduct the University Matriculation Examinations (UME), thereby to unify and standardize university admission process in Nigeria (Salim, 2006'; Asein and Lawal, 2007) . UME has recently been rebranded as Universal Tertiary Matriculation
Examinations (UTME) to allow JAMB to also manage the entrance examinations into colleges and polytechnics. We use UME to represent UME or UTME throughout this paper. All students seeking admission into a Nigerian university are required to pass, at credit level, at least five O/L subjects relevant to the intended undergraduate programme, including English Language. They are also required to sit for the UME and meet the cut-off mark for that particular programme determinable by each university. UME takes place once a year at the same time and on the same day throughout Nigeria at government approved locations. The main requirement for attempting the UME is to have attempted O/L examination.
In view of this, students can sit for the UME immediately after O/L examination, although some students attend one-year special coaching classes before attempting the UME. Most of the special coaching centres are not government owned, nor are they standardized or regulated by the government. The UME questions are the same for all candidates who are required to attempt the Use of English (100 questions) and any other three subjects (50 questions each) relevant to the intended undergraduate programme. Candidates are allowed maximum of four hours to attempt all the questions. The curriculum for UME is available to all candidates and comprises of the O/L curriculum with some elements of GCE Advanced Level (A/L). The difficulty level of UME is, hence, a bit
However, many Nigerian universities have recently doubted the trustworthiness of the UME, which has led to the introduction of an institution specific screening test called the post-UME. The post-UME is conducted as an oral interview by some institutions while others use written tests. And still some others combine oral and written tests.
Post-UME, whose level of difficulty varies among
institutions, is not the same across institutions
In many universities which use a written type of the post-UME, the examinations are conducted as an aptitude test, which consists of English, Mathematics and three or more subjects relevant to the student's proposed study. In Lagos State University (LASU), for example, the post-UME comprises of 100 equally weighted multiple choice questions of the same standard and difficulty level as the UME, selected from English and other three or four subjects related to the candidate's choice of course. Equal number of questions is selected from each subject to make the 100 questions, i.e.
for a student doing four subjects, 25 questions are selected from each subject. The examination is conducted inside LASU, and candidates are given 90 minutes to attempt all the 100 questions.
The credibility and validity of the UME has recently been attracting lots of criticism. The main concern has been that UME is not a good predictor of university undergraduate academic performance. This view is supported by some studies which found no association between UME and undergraduate performance (Afolabi et al., 2007 , Adeniyi et al., 2010 but found association between post-UME and performance (Ajaja, 2010 , Osakuade, 2011 . However, some studies have reported that UME is a good predictor of performance (Afolabi et al., 2007a; Ajaja, 2010; Osakuade, 2011; Igwe and Adiku, 2012) . Others have argued that admission requirement should be based on the combination of UME and General
Certificate of Education (GCE) Ordinary Level
(O/L) because they found that such combination is a better predictor of undergraduate academic performance than UME only (Oyebola, 2006 , Obioma and Salau, 2007 , Afolabi et al., 2007 , Adeniyi et al., 2010 .
Most of the existing studies have limitations in that they either investigated students' performances in only one academic session (Oyebola, 2006 , Afolabi et al., 2007 , 2007a Igwe and Adiku, 2012) or focused on one degree programme/ department (Omigbodun and Omigbodun, 2003; Bamidele and Odusola, 2006, Yates and James, 2006; Afolabi et al., 2007 Afolabi et al., , 2007a Adeniyi et al., 2010) . Additionally, most of the studies did not adjust for gender in their analyses although gender has been considered to be a predictor of undergraduate academic performance (Omigbodun and Omigbodun, 2003, Bamidele and Odusola, 2006) . Hence, it is still not clear whether UME is a good predictor of academic performance at undergraduate level, or whether post-UME is better than UME at predicting student's performance.
The current study investigated the academic performances of undergraduate students using their first and final year's Cumulative
Grade Point Average (CGPA). Its aim was to determine whether UME could predict academic performance or not, and also to determine which of UME or post-UME is a better predictor of student's performance. The researchers modelled associations using regression analysis and gender was included as a covariate to see if it has any influence on the association between university entrance examinations and academic performance. The identification of university entrance exam that gives significant predictors of university students' academic performance could offer the following benefits to Lagos State University.
Briefly, the study is significant because it helps the government to formulate a robust admission policy and identify the best candidates for any University programme
MATERIALS AND METHODS

The Study Population
The study investigated documents of 971 used for statistical analysis. There was no direct contact with human participants, and there is no institutional board or equivalent board that gives approval of data driven study in our institution. In view of this, there was no ethical approval for the study. Additionally, we did not obtain informed consent from participants because the study was conducted on the data available.
Computation of Aggregate Score for Admission into LASU
All students seeking admission into LASU for an undergraduate degree programme are required to sit for a post-UME screening test organised by LASU. As it is common with other universities in Nigeria, LASU advertises its post-UME tests on two or three national newspapers as well as on the university's website and weekly official bulletin.
The candidates then apply online through the university's website and thereafter report at the university on announced dates for the tests. The admission and selection requirements are based on three main criteria (Lagos State University Nigeria, than two sittings to include English Language and Mathematics; (2) A minimum score of 200 out of 400 in the UME, for which subjects must include English Language and three other subjects relevant to the degree programme; and (3) A minimum of 50% aggregate score computed. Aggregate score is combination of UME, O/L and post-UME, each contributing 25%, 25% and 50%, respectively (Equation 1, (LASU, 2013)). It is worth noting that UME, O/L and post-UME attract maximum scores of 400, 50 and 100, respectively. Thus, UME is multiplied by 0.0625 (or divided by 16) to convert it to 25%, O/L by 0.5 to convert to 25% and post-UME test by 0.5 to convert to 50%. Equation 1 is unique to LASU and each Nigerian university uses different formulae.
Aggregate=0.0625*UME score + 0.5* O/L score + 0.5 * post-UME score ………………1
Note that the maximum scores for the UME and post-UME are the actual maximum scores obtainable from the examinations (400 and 100, respectively), whereas the O/L score is computed from the candidate's five best subjects relevant to the proposed programme of study using equation 2. Some previous studies measured university academic performance using the first year CGPA (Adeyemo and Gbemisola, 2006 , Afolabi et al., 2007 , 2007a , Adeniyi et al., 2010 while others used the final year CGPA (Bamidele and Odusola, 2006; Obioma and Salau, 2007) . As noted before, the researchers in the current study used both the first and final year CGPA as measures of university academic performance. This was because the firstyear performance could enable us to determine the students' ability in their programmes at the point of entry, which could in turn provide diagnostic information on how to mentor them.
The researchers also included the final year performance because it could give us the overall performance of the students. Including both the first and the final year CGPAs also helped us to see if there were any difference in the associations between the entrance exams and the two measures of University academic performances.
Statistical Analysis
Both the descriptive and inferential statistics were used in this study. The descriptive statistics used were mean and standard deviation scores, which were computed for male and female students, for each entrance examination (UME, Post-UME, O/L and aggregate) and for each measure of performance (first year and fourth year CGPA's).
Inferential Statistics used independent t-test and multiple regression models. Two-sample t-test was used to determine whether or not gender had any significant influence on both the entrance examinations scores and university performance scores. Multiple regression models, on the other hand, were used to determine relationships between the entrance examination scores and university performance scores.
All statistical analyses were performed using IBM SPSS version 19.0 (SPSS Inc., an IBM Company, Chicago III, USA), with all statistical tests being two-tailed, and p values < 0.05 being considered statistically significant. The graphical assessment of the distributions of the performance scores using histograms and Quantile-Quantile plots revealed that they are almost normally distributed.
The comparison of non-parametric (using Mann
Whitney-U test) and parametric (using t-test)
tests gave similar results (data not presented for brevity but available on request). In view of these, the male and female's performance scores were compared using independent t-tests, and p values were corrected for multiple comparisons using Bonferroni correction. Associations between entrance examinations and university performances were examined using multivariate linear regression models. In these models, each university performance parameter (CGPA first year and CGPA final year) was the dependent variable and each entrance examination result (O/L, UME, Post-UME and aggregate) was the independent variable.
Separate models which predicted performances from the combined entrance examinations were used to assess how much variance in performance is accounted for by the combined entrance examination results. The models combined O/L and UME; O/L and post-UME; UME and post-UME;
and finally O/L, UME and post-UME. Gender was introduced as a covariate in a stepwise approach to allow identification of gender effect on the associations between entrance examinations and performances. We used the false-discovery rate correction to correct for multiple testing.
RESULTS
Amongst the 971 students offered admission to the eight programmes investigated, approximately 79 (8%) discontinued at the end of year one for reasons such as poor academic performance, poor health condition and financial constraint.
Another 85 (9%) withdrew between years 2 and 4 because of poor academic performance or financial constraints. Of the remaining 807 (83%), 426 (53%) did not graduate at the time of the study because they had not passed the minimum number of units required for graduation, reducing the final sample size to 381, i.e. 39% (214 male, 56%, Table   1 ) of the total intake. Hence, the final sample size for this study consists of 381 students across the eight programmes, for which there was complete data, suitable for this study.
Male students were found to perform better than female students in post-UME (mean ± SD, male = 48.12 ± 10.51, female = 43.63 ± 10.62, p<0.001), aggregate (male = 57.49 ± 5.55, female = 34.93 ± 4.57, p<0.001) and first year university examination (male = 3.05 ± 0.63, 2.82 ± 0.60, p<0.0001), but there were no gender related differences in O/L, UME and final year university examination. Bonferroni. UME = University Matriculation Examination.
In the regression models and before the inclusion + Not significant after correction for multiple testing using the false-discovery rate method. UME = University Matriculation Entrance Models 1 to 4: performance = β1*examination + β2*Gender Models 5 to 7: performance = β1*examination 1 + β2*examination 2 + β3*Gender Models 8: performance = β1*examination 1 + β2*examination 2 + β3*examination 3 +β4*Gender (Table 3) .
Post-UME explained 12.75% and 13.58%
variations in the first and final year performances respectively ( Table 2, Table 3 ). The model that included both O/L and post-UME in the same model showed that they jointly explained 13.07%
and 13.81% variations in the first and final year performances, respectively. O/L, UME and post-UME jointly explained 13.10% and 13.84 % variations in the first and final year performances.
The models that included multiple predictors
showed that the total percentage of variation in the final year performance was slightly lower than those of the first-year performance (Table 3) . + Not significant after correction for multiple testing using the false-discovery rate method UME = University Matriculation Entrance Models 1 to 4: performance = β1*examination + β2*Gender Models 5 to 7: performance = β1*examination 1 + β2*examination 2 + β3*Gender
DISCUSSION
In our sample of undergraduate students across many degree programmes, the researchers found that: the Nigerian University Matriculation
Examination results and the GCE Ordinary Level
School leaving results were not significantly related to undergraduate performance, neither in the first nor in the final year. However, post-UME was significantly associated with performance in the first and final year. These suggest that post-UME is a better predictor of students' performances than UME or O/L. We also found that the combined O/L and post-UME did not have higher predictive value than post-UME only. The predictive potential of the combined O/L and post-UME was the same with that of the combined O/L, UME and post-UME. These suggest that the combination of O/L or UME with the post-UME did not increase the predictive potential of post-UME, hence the post-UME is the only variable that has predictive value out of all the predictor variables investigated. We also found that male students performed better than female students in post-UME, aggregate and first year university examination, but there were no gender related differences in O/L, UME or final year university examination. To the best of our knowledge, this is the first study to investigate the predictive power of O/L, UME and post-UME across many programmes in more than one academic session, and accounting for gender in the analyses.
Our finding about lack of significant association between UME and undergraduate performance is consistent with similar studies (Afolabi et al., 2007; Adeniyi et al., 2010) conducted in other universities within Nigeria, but contradicts with others (Afolabi et al., 2007a; Ajaja, 2010; Osakuade, 2011; Igwe and Adiku, 2012 ). This contradiction is probably because these studies investigated students from only one programme (Afolabi et al., 2007a) or one department (Ajaja, 2010; Igwe and Adiku, 2012) and did not correct for gender (Afolabi et al., 2007a; Ajaja, 2010; Osakuade, 2011; Igwe and Adiku, 2012 In agreement with other groups within (Ajaja, 2010; Osakuade, 2011) and outside (FarrokhiKhajeh-Pasha et al., 2012 ) Nigeria, we found that the university specific screening (post-UME)
examination is a better predictor of performance than the national Uniqsversity Matriculation Examination (UME). Our finding that the combined O/L and post-UME does not have higher predictive value than post-UME only contradicts the findings from other groups (Oyebola, 2006; Obioma and Salau, 2007; Afolabi et al., 2007; Adeniyi et al., 2010) . This could be explained by the fact that these groups, as noted before, investigated only one programme of study or did not correct for gender. In contrast, our study included many programmes and also corrected for gender, and can thus be more generalizable and more likely to produce a better association between university entrance examination and undergraduate performance. However, it is notable that our finding that the predictive value of the combined O/L and post-UME is the same with that of the combined O/L, UME and post-UME is novel.
It is observed that the percentage of variance explained by the predictor variables investigated appeared to decline after the first year in that the r-square for the final year was consistently lower than those of the first year (Table 3 ). This could suggest that there is a decrease in the strength of predictive power of the predictor variables investigated over years. This finding is consistent with that of other studies (Geiser and Santelices, 2007; Obioma and Salau, 2007) . One interpretation of this is that the students' performances at the final year could be affected by other factors not affecting performance at the first year. This is Other factors are previous work experience, the number of times a student attempted GCE O/L, UME or post-UME, parents' societal class, cognitive ability, the subjects taken at O/L, and quantitative reasoning (Bakare, 1975; Oladokun et al., 2008; Yates and James, 2010) and potential social cohesion among study groups (Ravi 2009).
Investigation of these and other factors that could possibly explain the academic performance of our cohort is beyond the scope of the current study.
Also, the data needed to properly account for these factors are not currently available. Our future studies will consider investigating these factors and the particular effect of each of them on the university academic performance.
To the best of our knowledge, only one study (Obioma and Salau, 2007) has attempted to predict university academic performance from entrance examinations using many degree programmes or departments. Unlike the current study, that study did not account for gender in the modelling although gender, as stated earlier has been reported to be a predictor of university performance in Nigeria (Omigbodun and Omigbodun, 2003; Bamidele and Odusola, 2006) . Additionally, the study of Obioma and Salau (2007) tested for many hypotheses without correcting for multiple testing hence increased the chance of committing type 1 error. The researchers in the present study, however, accounted for multiple testing using the false-discovery rate approach.
The possible reason for the poor predictive power of UME is not clear, and it is beyond the scope of this study. Future studies should attempt to determine the reason why UME, which is the main national entrance examination into Nigerian universities, is not able to predict students' performances in the University.
Strengths and weaknesses of the Study
The main strength of this study lies in the investigation of many degree programmes across different departments and the use of large sample.
This suggests that our findings are generalizable.
Another strength is the detailed statistical analyses which allowed adjustment for gender and also corrected for multiple testing to avoid increasing the chance of type 1 error.
Additionally, previous studies measured university academic performance using either the first year CGPA ( Adeyemo and Gbemisola, 2006 , Afolabi et al., 2007 , 2007a Adeniyi et al., 2010) or final year CGPA (Bamidele and Odusola, 2006; Obioma and Salau, 2007) . However, we used both the first and final year CGPA, which enabled us to see if the association between the entrance exams and academic performances in the University stayed the same in the first or final year. We found that the association was not the same; it rather actually got worse. This suggests that the more the students stay in the University, the less the influence of entrance exams. This is a finding unique to our study.
The main limitation of the study is the fact that it was conducted using data from only one university.
Including many universities within the country will make the results more generalizable. We are currently talking to colleagues from other universities to establish collaboration with them so as to include most of the universities within Nigeria. Another weakness is the lack of correction for state of origin or where the students sat for the O/L or UME. Additionally, secondary schools can be broadly divided into state, federal and private based on ownership. It is generally believed that students' performance at secondary school could be a function of the type of school attended. It will be useful to know the effect of the type of schools on the associations reported in our study. At the current time, we do not have access to these data, but our future study will make efforts to include them. Also, the study is limited by the sample size. The analysis included only 39% of the total number of intakes within the sessions studied.
This was due to the fact that only this per cent had the complete data needed for the analysis. Our goal was to investigate only those students who graduated at the end of four sessions. Our future study will include those who graduated at a later session or who spent more than four sessions for a four-session programme, and that might help us to determine if the association between entrance examinations and university performance is the same for those who completed their programme on time and those who spent extra year(s).
In conclusion, post-UME is a better predictor of students' performances than UME and the combined O/L and post-UME is not different from the combined O/L, UME and post-UME; or post-UME only. We recommend that admission criteria should be based largely on post-UME.
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